The nitrovasodilators are a diverse family of pharmacological agents with markedly different chemical structures. These differences in chemical structure influence the manner in which they release nitric oxide. The organic nitrates such as nitroglycerin and related compounds probably require en-zymatic biotransformation. In this review, new observations of how these differences in chemical structure influence the ability of different nitrovasodilators to release nitric oxide and produce vasodilatation in different vascular tissues, particularly the coronary microcirculation, are considered. To investigate the role of nitric oxide in the endothelium-mediated vasodilation of hypertensive patients, the effect of N0-monomethyl-L-arginine, an inhibitor of nitric oxide synthesis, was studied under baseline conditions and during infusion of acetylcholine and sodium nitroprusside in 11 patients and 10 normal control subjects. NG-monomethyl-L-arginine had a significantly greater vasoconstrictor effect in control subjects than in patients. The vasodilator response to acetylcholine was reduced in patients compared to control subjects. NG-monomethyl-L-arginine blunted the response to acetylcholine in control subjects but did not alter such a response in patients. Thus, hypertensive patients have a defect in the endotheliumderived nitric oxide system that may account for their increased basal vascular resistance and impaired endothelium-dependent vasodilation. 
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The vascular responses to acetylcholine and sodium nitroprusside were studied during infusion of dextrose 5% or L-arginine (precursor of nitric oxide) in 14 hypertensive patients and 12 normal controls. The effect of D-arginine (not a precursor of nitric oxide) on the response to acetylcholine was studied in seven patients and eight normal controls. The vasodilator response to acetylcholine was blunted in patients compared with controls; however, no difference was observed with sodium nitroprusside. L-Arginine augmented the response to acetylcholine in normal controls but did not alter the response to acetylcholine in patients. L-Arginine did not modify the response to sodium nitroprusside, and D-arginine did not alter the response to acetylcholine in either group. These findings support the concept of a defect in the endothelium-derived nitric oxide system in hypertension and demonstrate that this abnormality is not related to decreased availability of substrate for nitric oxide production. To evaluate the impact of obesity on early target organ damage in hypertension, systemic and renal vascular resistance, compliance of the large arteries, and left ventricular structure were determined by invasive and echocardiographic techniques in a total of 207 normotensive and hypertensive subjects. Compared with lean subjects, total peripheral resistance was decreased and stroke volume/pulse pressure was increased in obese hypertensive patients, but the interpretation of these data is limited because patients were studied under resting conditions only. No effect of obesity on the renal perfusion was noted. In contrast, left ventricular mass was increased in hypertension. Thus, obesity exerted a disparate effect on target organs in hypertension. Our findings do not support the concept that obesity exerts a protective effect on target organs, such as the heart and the kidneys, in hypertension. The aim of this study was to assess the value of clinical information and dobutamine stress echocardiography to predict perioperative cardiac complications in candidates for major noncardiac vascular surgery. We studied 136 consecutive patients, and 131 had an adequate dobutamine stress echocardiogram. Dobutamine stress echocardiography was positive in 35 patients and negative in 116 patients. Cardiac events occurred in 15 patients (five had fatal myocardial infarction, nine had unstable angina, and one had pulmonary edema).
Analysis of Coronary
All patients with cardiac complications had a positive stress echocardiogram, whereas all patients with negative tests had an uncomplicated outcome. Logistic regression analysis identified one clinical predictor (age >70 years [odds ratio, 6.0; CI, 1.28-27.9]) and new wall motion abnormalities on dobutamine stress echocardiography as independent predictors of events (OR, 95; CI, . It is concluded that dobutamine stress echocardiography is an accurate method for risk stratification in candidates for major noncardiac vascular surgery.
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Mechanisms of Chronic Regional Postischemic Dysfunction in Humans: New This study examined the mechanisms by which ischemia may result in chronic regional dysfunction of viable noninfarcted myocardium. Twenty-six patients with angina in whom the myocardial perfusion of the ischemic territory depended entirely on collateral blood supply were selected. Dysfunctioning collateral-dependent segments remained metabolically active as demonstrated by the nearly nor-mal baseline flow, oxygen consumption, and increased glucose uptake, as measured by positron emission tomography. These segments had limited collateral flow reserve and showed structural changes on morphological analysis. We concluded that regional dysfunction in this model resulted from repeated episodes of ischemia rather than from a chronic low-flow state. with aspirin, in 82% with Coumadin, and in 76% with placebo (aspirin versus placebo, p<0.001; aspirin versus Coumadin, p<0.05). An event-free course without reocclusion was observed in 73% with aspirin, in 63% with Coumadin, and in 59% with placebo (p=NS). An increase of left ventricular ejection fraction was only found in the aspirin group (4.6%, p<0.OO1).
Thrombolysis in Myocardial Infarction
Conclusions. At 3 months after successful thrombolysis, reocclusion occurred in about 30% of patients, regardless of the use of antithrombotics. Compared with placebo, aspirin significantly reduces reinfarction rate and revascularization rate, improves eventfree survival, and better preserves left ventricular function. The efficacy of Coumadin on these end points appears less than that of aspirin. The still-high reocclusion rate emphasizes the need for better antithrombotic therapy in these patients. Left ventricular ejection fraction and infarct zone regional function were examined acutely and at 1 week in 542 patients treated with intravenous thrombolytic therapy for acute myocardial infarction. Multivariable analysis was used to develop models related to improvement in ejection fraction and infarct zone regional function. Overall left ventricular ejection fraction was unchanged (51.2±11.1% for acute versus 51.9+11.0% for 1 week, p=0.19), and improvement in infarct zone function was modest (-2.54±+1.07 standard deviation per chord for acute versus -2.17+1.24 for 1 week,p<0.001). Depressed ventricular function at the acute study was most strongly related to subsequent improvement. Acute infarct-related artery patency also was related to improvement in both regional and global systolic function. Notably, the time from symptom onset to initiation of thrombolytic therapy was not related to improvement in ventricular function. Dramatic improvement in ventricular function is not common at 1
Systolic Left Ventricular Function After Reperfusion Therapy for
week after thrombolytic therapy for acute myocardial infarction. Patients with the most myocardium in jeopardy and successful acute coronary reperfusion demonstrate the greatest improvement. Overall, however, the magnitude of improvement is modest, suggesting that the benefits of coronary reperfusion are not solely related to improvement in left ventricular function. and valvular motion obtained from echocardiograms in the same patients. Compared with normal-sized mitral valves, enlarged valves were situated more posteriorly in a larger left ventricular outflow tract (cross-sectional area, 3.3+-'-1.0 versus 1.9±0.7 cm2 for normal-sized valves; p<0.001) and also had greater systolic excursion of the anterior leaflet (16.2±4.5 versus 13.3±3.3 mm, p<0.02) usually with a distinctive sharp-angled bend and localized contact of the leaflet tip with the ventricular septum ("typical" SAM). Therefore, normalsized mitral valves were situated more anteriorly in a smaller outflow tract and frequently showed relatively limited leaflet motion, absence of a sharp bend, and septal contact involving more substantial portions of anterior leaflet and contiguous chordae tendineae ("atypical" SAM). Regional myocardial blood flow and glucose utilization were measured with positron emission tomography in 13 symptomatic patients with hypertrophic cardiomyopathy at rest and, in four patients, again during symptom-limited bicycle exercise. Myocardial blood flow at rest was significantly lower in hypertrophied than in normal myocardium, whereas rates of regional glucose utilization were similar. Exercise in four patients failed to increase blood flow in normal and hypertrophied myocardium, whereas glucose utilization rates became more heterogeneous. The maintained glucose utilization rates together with diminished blood flow in hypertrophic myocardium resulted in three rest and three exercise studies in blood flow-metabolism mismatches, implying the presence of ischemia in symptomatic patients with hypertrophic cardiomyopathy. Background. The flow convergence region (FCR), a zone of progressive laminar velocity acceleration, can be imaged by color Doppler proximal to stenotic and regurgitant orifices. Theoretically, FCR proximal to a discrete circular and planar orifice consists of concentric hemispheric shells of equal and accelerating velocities centered at the orifice. According to the continuity principle, flow rate across any of these isovelocity surfaces equals flow rate through the orifice. The aim of this study was to investigate whether these principles could be applied to quantify left-to-right shunting and the size of atrial septal defects after balloon mitral commissurotomy. Methods and Results. Biplane transesophageal echocardiography (TEE) with color flow imaging was performed on 36 consecutive patients (mean age, 57±16 years; range, 14-78 years) immediately before and within 24 hours of balloon (Inoue, n=33; Mansfield, n=3) mitral commissurotomy. Left-to-right atrial shunting was detected by TEE in 33 patients (92%) and by oximetry in 11 patients (31%). The radius r of FCR was measured from the first aliasing limit, at a Nyquist velocity reduced to 11 cm/sec by zero-shifting, to the orifice in the atrial septum. FCR was assumed to be hemispherical. and Marcus Schwaiger, MD ................ 1616 The purpose of this study was to determine whether scintigraphic evidence of a maldistribution of cardiac sympathetic nerve terminals is present in patients with the familial long QT syndrome. The results of this study demonstrated that C-11 hydroxephedrine retention and C-11 hydroxyephe-drine uptake normalized to blood flow were no different in the nine patients with familial long QT syndrome than in the normal control patients. These findings suggest that regional sympathetic denervation is not present in patients with familial long QT syndrome. The present study was a multicenter dose escala- Myocardial viability was assessed prospectively by rest-redistribution T1-201 imaging in 21 patients with depressed left ventricular (LV) ejection fraction (LVEF) (0.27±0.05) and coronary artery disease. Regional and global LV function were evaluated before and 8 weeks after coronary artery bypass graft surgery (CABG). Viability in asynergic segments was prospectively classified by 11-201 criteria. Many asynergic segments remained viable. T1-201 viability criteria successfully identified segments that improved function after CABG. Sixtytwo percent of segments with normal viability and 54% of segments with mildly reduced viability improved function after surgery, but only 23% with severely reduced viability improved function (p=0.002). The number of viable but asynergic segments correlated positively with improvement in global LV function (p<0.01). In 10 patients with more than seven viable, asynergic segments, the mean LVEF increased significantly 8 weeks after CABG (0.29±0.07 to 0.41±0.11, p=0.002). In 11 patients with seven or fewer viable but asynergic segments, the mean LVEF remained unchanged after revascularization (0.27+0.05 to 0.30+0.08, p=NS).
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The We sought to determine whether the adenosine A1 receptor is a mediator of preconditioning in rat hearts. The effects of the adenosine receptor antagonist 8-(P-sulfophenyl)theophylline (SPT) and adenosine were studied in rats. Because precondi-tioning protected the myocardium regardless of treatment with SPT and adenosine was not protective, it is unlikely that adenosine receptors play a major role in the mechanism of ischemic preconditioning in the rat model. Atrial flutter (AF) in dogs with sterile pericarditis is commonly due to a single-loop reentrant circuit in the lower right atrium comprised of a functional or functional/anatomic obstacle and a slow zone of conduction (SZ) between the central obstacle and the atrioventricular (AV) ring. We conducted a study to establish that the epicardial SZ is the critical component of circus movement AF and to identify the optimal site within the epicardial SZ at which interruption of circus movement can be accomplished by ablative techniques. We analyzed the atrial activation patterns during epicardial cooling of the SZ with an N20-cooled probe in eight dogs (five with clockwise [CW] reentrant circuit, one with counterclockwise [CCW] reentrant circuit, and two with both a CW and CCW reentrant circuit around the same pathway). In all eight dogs, cooling (-5 to +5°C for 5-20 seconds) the narrow isthmus at the inferoposterior part of the SZ between the central obstacle and the AV ring reversibly terminated the reentrant circuit, whereas cooling outside this area failed to terminate reentry. Both CW and CCW reentrant circuits could be terminated from the same site within the SZ.
Cooling-induced termination of CW, but not CCW, reentrant circuits was characteristically associated with oscillations of conduction in the cooled zone before termination. The study provides convincing evidence that single-loop circus movement in this model is critically dependent on an obligatory conduction in a SZ in the inferoposterior portion of the free right atrial wall between a functional obstacle and the AV ring. In this study, quinidine overdose induced ventricu-variations in action potential duration (APD) and lar tachycardia and ventricular fibrillation in dogs. action potential amplitude that could be in or out Ventricular muscle cells isolated from these dogs of phase between cells. No such activity occurred in demonstrated marked rate-dependent beat-to-beat control cells isolated from nontreated dogs. The Continued on page A41 A36 Continued from page A36 irregular APD dynamics were reproduced by iteration of an equation using the fitted quinidine APD restitution curve, which had a steeper slope. We conclude that quinidine induces temporal and spatial heterogeneity of APD and action potential amplitude that may predispose the ventricle to reentrant ventricular tachycardia and ventricular fibrillation in vivo. The slope of the APD restitution curve could be a useful marker for proarrhythmia.
Internal Cardioversion of Atrial Fibrillation in Sheep
Randolph A.S. Cooper, MD; Cif A. Affemess, BSEE; William M. Smith, PhD; and Raymond E. Ideker, MD, PhD ..... 1673 To evaluate the feasibility of transvenous cardioversion of atrial fibrillation, we compared the cardioversion efficacy of multiple defibrillation waveforms and lead systems in a sheep model of atrial fibrillation. We found that certain biphasic waveforms have lower cardioversion energy requirements than certain monophasic waveforms. We also found that transvenous lead systems with one electrode located in the right side of the heart and the other located in the left side of the heart have lower cardioversion energy requirements than do lead systems with both electrodes located in the right side of the heart or with one electrode located in the right side of the heart and the other located on the left chest wall. Furthermore, we demonstrated that lead systems that prob-ably generate high potential gradients near the sinoatrial and atrioventricular node regions are associated with more frequent episodes of postshock conduction block. We found that synchronization of the shock to the QRS was crucial to avoid possible postshock ventricular arrhythmias. Cardioversion of atrial fibrillation in sheep is possible with low energy requirements, especially with the combination of certain biphasic waveforms and right-to-left lead systems. These findings have clinical implications for the future development of implantable cardioverters and defibrillators as well as for the possible use of transvenous catheter techniques for atrial defibrillation in the clinical electrophysiology laboratory.
Acute Intravenous Cocaine Causes Transient Depression Followed by Enhanced Left Ventricular Function in Conscious Dogs
Bruce S. Stambler, MD; Kazuo Komamura, MD; Tadashi Ihara, PhD; and Richard P. Shannon, MD .....
....... 1687 Depression of myocardial function is considered a component of the adverse cardiovascular effects of cocaine. However, prior studies have been biased by using anesthetized experimental models to observe myocardial depression and failing to consider associated changes in loading conditions that accompany cocaine administration. In conscious dogs, we observed a transient, early depression in myocardial contractility followed by sustained, significant increases in left ventricular dP/dt. Importantly, cardiac output increased significantly at all times after cocaine as did indexes of early diastolic filling. The positive inotropic effects but not the early depression in contractility were abolished by full autonomic or (-adrenergic We examined whether insulinlike growth factor-I (IGF-I) induces hypertrophy of cultured neonatal rat cardiomyocytes and whether IGF binding protein-3 inhibits IGF-I-induced cardiac hypertrophy in vitro. IGF-I (10-`M) increased mRNA levels for several muscle-specific genes (myosin light chain-2, troponin I, and skeletal a-actin) as evaluated by Northern blot analysis. IGF-I dose dependently (10-10 to 10-7 M) stimulated protein synthesis evaluated by [3H]leucine incorporation. IGFBP-3 induced a dose-dependent inhibition of protein synthesis and muscle-specific gene expression stimulated by IGF-I. These results suggest that IGF-I causes cardiac hypertrophy and that its effect can be blocked by IGFBP-3. Skeletal muscle fiber type composition, fiber size, number of capillaries per fiber, ,3-adrenergic receptor density, and fiber ultrastructural integrity were examined in dogs with chronic heart failure produced by multiple sequential intracoronary microembolizations and in normal control dogs. In dogs with heart failure, the relative composition of the highly oxidative, slow-twitch type I fibers was significantly decreased and the fast-twitch type II fibers increased compared with control dogs with-out preferential atrophy of either fiber type. The shift in fiber type composition observed in dogs with chronic heart failure was not associated with alterations in the number of capillaries per fiber, ,B-adrenergic receptor density, or any ultrastructural abnormalities compared with control animals. The predominance of glycogen-rich type II skeletal muscle fibers in heart failure may explain the observed early onset of anaerobic metabolism during exercise. presented that may help to explain the association between ventricular dysfunction and the risk of lethal arrhythmia after acute myocardial infarction. It entails the concept that derangements in cell coupling resulting from anomalous distributions of gap junction proteins within and adjacent to zones of infarction contribute to heterogeneous, directionally dependent changes in propagation of wave fronts as a result of augmentation of resistivity in the transverse direction, increased anisotropy, and therefore predisposition to reentrant arrhythmias. Morphological information consistent with the hypothesis and its pathophysiological and therapeutic implications are considered.
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